Effects of dietary fish oil on renal growth and function in uninephrectomized rats.
The basic mechanisms of renal growth remain poorly understood. The work hypertrophy theory holds that after an acute reduction in renal mass, the growth of the kidney occurs as a consequence of increased renal function. Pharmacological inhibition of renal prostaglandin synthesis impairs the acute adaptive increases in both renal function and mass following partial nephrectomy. The present study examines the effects of four weeks of dietary fish oil on renal growth, function and arachidonic acid metabolites in intact and uninephrectomized male Sprague-Dawley rats. Dietary fish oil interferes with dienoic prostaglandin and thromboxane production in favor of synthesis of trienoic analogues. Control animals were pair-fed an identical diet with the exception that the fat was replaced by beef tallow. Renal cortical concentrations of arachidonic acid metabolites were reduced in animals fed fish oil, and urinary excretion of prostaglandin E2 was impaired. Fish oil feeding resulted in increased kidney weight without concomitant increases in renal function in intact animals. Glomerular filtration rate and renal plasma flow were greater in uninephrectomized rats fed fish oil compared to uninephrectomized controls pair-fed beef tallow. Augmentation of the compensatory increases in renal function observed with fish oil feeding was not associated with any additional renal hypertrophy. These data indicate that dietary fish oil has a profound impact on renal growth and function, which may be the consequence of altered renal and/or extrarenal arachidonic acid metabolism. Furthermore, the direction of the alterations in renal mass oppose that of renal function, providing clear and unique evidence against the work hypertrophy theory of renal growth.